Background: The purpose of this study was to determine how different members of an interprofessional (IP) team (nurses, physicians, respiratory therapists, and other professionals) perceived collaboration and satisfaction with the decisionmaking process across three decision types (triage, chronic condition management, values-sensitive decisions) in a neonatal intensive care unit (NICU).
However, for successful outcomes to be achieved by IP teams, it is essential that all members communicate their unique perspectives and knowledge, and that their contributions are understandable to the other members of the team [8] .
A systematic review, consisting of 28 studies from 10 countries, explored the barriers and facilitators to implementing SDM in clinical practice and found that little is known about SDM from the perspective of health professionals other than physicians [9] . Another realist review completed for this study, which included 15 studies from four countries, explored the processes of shared decision making in intensive care. Findings primarily addressed nurse and physician interactions about ethical decision making and barriers to interprofessional shared decision making (IPSDM) . No studies explored this concept from the perspective of the full team or as related to different types of decisions.
The purpose of this study was to determine how different members of an IP team of nurses, physicians, respiratory therapists, and other professionals perceived collaboration and satisfaction with the decision-making process in a neonatal intensive care unit (NICU) across three decision types: triage, chronic condition management, and values-sensitive decisions. Triage decisions were defined as decisions for health problems requiring alternate levels of professional care or expertise, for example, emergency response and transfer to level III NICU or need for cardiology or surgical services. Chronic condition management decisions were defined as those decisions necessary to manage critically ill infants with complex care needs, for example, use of inotropes, nutrition, and respiratory support or sepsis/immune system issues. Values-sensitive decisions were defined as those decisions with two or more options that require families and the IP team to consider their values associated with the benefits and harms related to each option, for example, resuscitation, initiation of treatment, surgical interventions, and withdrawal of care or palliation. These decision types were selected because they represent three very different patient situations for which decisions are made in an NICU. Comparison across decision types helped to clarify whether IPSDM happens for all decisions or in only certain situations.
Methods

Conceptual framework
The Shared Decision Making and Health Care Team Effectiveness Model, developed for this study, is based on concepts from a recent systematic review of the healthcare team effectiveness literature [10] and a decisional conflict framework [11] . This model illustrates the relationships among components of IP practice, clinical decision making, team effectiveness, and healthcare outcomes. The central portion of this model depicts the IPSDM process that occurs among members of an IP team and other participants (e.g., the patient, family, or surrogate decision makers). According to this model, factors that affect decision making include the participants involved in the decision, the nature of the decision (decision type, difficulty, and urgency), uncertainty inherent in the nature of the decision (complexity of the decision and availability of evidence), individual decisional conflict, IP decisional conflict, and degree of agreement among participants in the SDM process. During the process of shared decision making within an IP team, decisional conflict is not simply an individual issue for each participant (including patient, family, and healthcare provider); depending on the decision to be made, it may also be an issue across professional groups when there is a struggle to come to agreement about different options.
Study setting and sample population
This study took place in a Canadian tertiary care NICU that provides complex care to approximately 300 infants per year requiring specialist care. The members of the IP healthcare team in this unit included nurses, physicians, respiratory therapists, pharmacists, occupational and physiotherapists, dieticians, and social workers.
Procedure
Ethical approval was received from the Research Ethics Boards at the participating hospital and the local university. Key stakeholders and managers of the NICU were approached to ascertain their interest in the project. The medical and nursing directors of the NICU were provided with an information letter about the study, which was then circulated to the IP team and posted in the NICU. Information sessions for all staff were also provided, to answer questions and address concerns.
Following the information sessions, all members of the IP team working in the NICU were sent a copy of the information sheet and consent form and a copy of the Collaboration and Satisfaction about Care Decisions (CSACD) instrument [12] via internal mail. All members of the team were invited to participate in the survey to ensure broad representation. To ensure the confidentiality of participants' identities, surveys were numbered and a sealed ballot box was provided in the NICU for returned surveys. Two email reminders were sent to the team at weekly intervals beginning two weeks after the questionnaires were distributed using a modified Dillman process [13] . Completion of the survey was used as an indication of implied consent to participate in this phase of the study.
The CSACD is a valid and reliable instrument [12] that was originally designed to measure nurse-physician collaboration in making specific patient care decisions in an intensive care unit (ICU). The instrument consists of nine items. The first six items measure critical attributes of collaboration (i.e., planning together, open communication, shared responsibility, cooperation, consideration of concerns, and coordination) that are scored from 1 (strongly disagree) to 7 (strongly agree) on a Likert-type scale. The seventh question is a global measure of collaboration scored from 1 (no collaboration) to 7 (complete collaboration). The last two items measure satisfaction with the decision-making process and the decision and are scored from 1 (not satisfied) to 7 (very satisfied). A seven-point scale was chosen by the developers because it offered enough choice to provide variance in responses [12] . The total possible collaboration score (questions 1-7) is 7 to 49, with a higher score indicating more collaboration in the decision-making process.
Content validity for the collaboration scale is supported by the scale's development from a literature review [14] and by review of the questions by nursing and medical experts in collaborative practice [15] . Criterion validity is supported through correlation of the global collaboration question with the six critical attribute items (correlation coefficient of .87) [12] [13] [14] [15] [16] . Reliability and construct validity have been demonstrated in a pilot study (n = 58) [12] . Cronbach's alpha (a measure of the internal consistency and reliability of the instrument) was reported to be .98 in a nursing sample and .93 for the medical residents for the six critical attributes of collaboration [15] [16] . Construct validity was supported by a principal factor analysis, which produced a two-factor solution (one for collaboration and one for satisfaction [12] [13] [14] [15] . The six critical-attribute collaboration items explained 75% of the variance in collaboration. The Eigenvalue for the collaboration factor was 4.5. Factor loading for the six items ranged from 0.82 to 0.93 [12] [13] [14] [15] [16] .
Minor modifications were made to the original instrument (with permission) for use with an IP team in an NICU. The instrument was also formatted to address three different clinical decision types: triage decisions, chronic condition decisions, and values-sensitive decisions [17] .
Analysis
Descriptive statistics (frequencies, means, and percentages) were generated to describe the characteristics of the study sample group, perceptions about IP collaboration, and satisfaction about healthcare decisions. A collaboration score was calculated for each participant by adding his/her individual responses for questions 1 through 7. Mean collaboration scores for each professional group and the IP team as a whole were also calculated. The Pearson product-moment correlation coefficient was used to investigate the relationship between collaboration about decision making (Q1-7), satisfaction with the decision-making process (Q8), and satisfaction with the decision (Q9). Inter-group comparisons of collaboration for different types of decisions (triage, chronic condition management, and values-sensitive decisions) were also conducted.
Analysis of variance (ANOVA) was chosen to measure differences among groups in this study. A post hoc analysis with Scheffe pairwise comparison procedure was used to determine if there were differences among groups. The criterion for significance was set a priori at a = .05. The Scheffe post hoc test is customarily used with unequal sample sizes, which was the case with this data set [18] . Analyses were completed separately for each decision type. Since this was an exploratory and not a confirmatory study, no other adjustments for multiple testing were required [19] .
Results
Characteristics of the sample group
The collaboration survey was distributed to 118 members of the NICU IP team. A total of 96 completed surveys were returned, giving an overall response rate of 81.4% (nurses (RN), n = 68/85, RR = 80%; physicians (MD), n = 13/15, RR = 86.7%; respiratory therapists (RT), n = 8/11, RR = 72.7%; other health professionals (OHP), n = 7/7, RR = 100%). Although the majority of participants were nurses (70.8%), other key members of the IP team were also represented (MD = 13.5%; RT = 8.3%; OHP = 7.3%). The majority of participants were female (n = 86, 89.6%), with university education (n = 61, 62.3%) and extensive experience in both their professional roles (> 15 years experience, n = 53, 55.2%) and work in NICU (> 15 years experience, n = 41, 42.7%). Most participants worked either days or a combination of days and nights (n = 84, 87.5%). These results reflected the total population of healthcare professionals working in the NICU. Detailed demographic and professional information is presented in Table 1 . 
Characteristics of the collaboration and satisfaction scores
Professional group mean collaboration scores varied from a low score of 21.88 (RT -for triage decisions) to a high score of 41.67 (OHP -for chronic condition decisions). The team's mean collaboration score was lowest for triage decisions (31.23 out of 49, SD = 7.82). The team's mean collaboration score for values-sensitive decisions was slightly higher (31.41 out of 49, SD = 8.08), and perceived collaboration around decision making for chronic condition decisions was highest (33.73 out of 49, SD = 7.12). These scores fell just above the middle score (28) of the possible range (7-49) for satisfaction. This suggests that the team as a whole perceived the extent of collaboration around decision making in this NICU was less than it could be ( Table 2) . Mean values for reports of satisfaction with the decision-making process (Q8) were all above the median score (4) of the possible range (1-7) for satisfaction, except for respiratory therapists' rating for triage decision making (M = 3.38). Physicians and other health professionals were consistently more satisfied with the decision-making process than nurses and respiratory therapists (triage decisions, p = .001; chronic condition decisions, p < .001; values-sensitive decisions, p = .002) ( Table 3) .
Mean values for reports of satisfaction with the decisions made (Q9) were above the median score (4) of the possible range (1-7) for satisfaction for all groups and all decision types. Mean scores for satisfaction with the decision were highest for triage decisions; values-sensitive decisions rated the lowest (Table 3) .
Collaboration in decision making and satisfaction with the decision-making process were highly correlated [20] for nurses across all decision types (triage, r = .742, p < .01; chronic condition, r = .807, p < .01; values sensitive, r = .849, p < .01) and for physicians related to chronic condition (r = .735, p < .01) and values-sensitive (r = .554, p < .05) decisions. The relationship between variables was also strong [20] for respiratory therapists with respect to chronic condition decisions (r = .825, p < .05). In addition, there was a strong correlation between collaboration in decision making and satisfaction with the decision-making process for other health professionals with respect to values-sensitive decisions (r = .942, p < .01) ( Table 4 ). Cronbach's alpha (a measure of the internal consistency and reliability of the instrument) was .94 for the six critical attributes of collaboration across all sample groups in this study.
Collaboration in decision making and satisfaction with the decision itself was also highly correlated [20] (but to a lesser extent) for nurses across all decision types (triage, r = .509, p < .01; chronic condition, r = .681, p < .01; values sensitive, r = .669, p < .01) and for physicians related to chronic condition (r = .643, p < .05) decisions. The relationship between variables was also strong [20] for respiratory therapists with respect to chronic condition decisions (r = .749, p < .05). In addition, there was a strong correlation between collaboration in decision making and satisfaction with the decision for other health professionals with respect to values-sensitive decisions (r = .896, p < .01) ( Table 4) .
Satisfaction with the decision-making process and satisfaction with the decision were highly correlated [20] for nurses across all decision types (triage, r = .641, p < .01; chronic condition, r = .646, p < .01; values sensitive, r = .592, p < .01) and for physicians across all decision types (triage, r = .688, p < .01; chronic condition, r = .795, p < .01; values sensitive, r = .896, p < .01). The relationship between variables was also strong [20] for respiratory therapists with respect to chronic condition decisions (r = .745, p < .05) and values-sensitive decisions (r = .707, p < .05). In addition, there was a strong correlation between satisfaction with the decision-making process and satisfaction with the decision for other health professionals with respect to triage decisions (r = .919, p < .05) and values-sensitive decisions (r = .929, p < .01) ( Table 4 ).
One-way ANOVA
A one-way ANOVA was carried out to compare perceptions across different types of decisions (triage, chronic condition management, and values-sensitive decisions) and professional groups. Results indicated statistically significant differences across professional groups. Results are summarized in Table 3 . The majority of statistically significant differences in professional perspectives on decision making were about triage decisions. Although nurses reported that two aspects of the decision-making process-planning and consideration of concernswere not optimal, respiratory therapists were most discontented with five elements of the decision-making process related to triage decisions: planning together, open communication, co-operating, consideration of concerns, and co-ordinated decision making. Despite being significantly less satisfied with the shared decision-making process than physicians and other health professionals, respiratory therapists were not dissatisfied with the decisions that were made.
There were fewer statistically significant differences across professional groups for chronic condition decisions. The issues within this category were primarily due to nursing discontent with four aspects of the decision-making process: planning, open communication, co-operating, and consideration of concerns. In addition, nurses were significantly less satisfied with the shared decision making-process than physicians and other health professionals, and they were significantly less satisfied than physicians with the actual decisions made. Respiratory therapists were also significantly less likely than other health professionals to feel members of the IP team in NICU plan together to make decisions about patient care.
The fewest statistically significant differences across professional groups were found with values-sensitive decisions. The issues that existed primarily revolved around differences in opinions between nurses and physicians. All aspects of the decision-making process were of issue except shared responsibilities and co-ordination of patient care planning. Nurses were also less likely than physicians to be satisfied with the decision-making process and the decisions made in the NICU. Respiratory therapists were significantly less likely than physicians to feel that members of the IP team co-operate to share in the decision-making process and consider concerns from all members of the IP team when making decisions about patient care.
for triage, chronic condition, or values-sensitive decisions is less than optimal. The factors underlying this discontent are associated with key components of a shared decision-making process (e.g., planning, communication, sharing information, and consideration of concerns). Nurses' collaboration scores were relatively stable across all decision types. Respiratory therapists' collaboration scores were lower than the physicians' across all decision types. Physicians' collaboration scores were consistently higher than those of nurses or respiratory therapists, and they were more satisfied with the decision-making process. An earlier study about nurse/physician collaboration in an ICU reported similar results [21] . Nurses and respiratory therapists were more likely than other groups to feel the decision-making process was inadequate.
According to McCloskey and Mass [8] , for successful patient outcomes to be achieved by IP teams, it is essential that all members of the team communicate their perspectives and knowledge, and that their contributions are understandable and valued by the other members of the team. In contrast to this view, the results of this survey suggest that variability in the quality of the decision process exists, and the disconnect expressed by members of the IP team may not only decrease professional satisfaction but may result in decisions being made without all the facts.
There was a strong positive correlation, defined as r = .50-1.0 [20] , between perceived collaboration in decision making and satisfaction with the decision-making process, with high levels of satisfaction with the decision-making process associated with higher levels of perceived collaboration in decision making (Table 4 ). However, this association was smaller for physicians than for nurses (consistent with other studies [15, 21, 22] ) and respiratory therapists. Consistent with other literature, this result supports the concept that nurses and respiratory therapists may value collaboration in decision making more than physicians do [22, 23] and that physicians see their own input as most important to a good decision. The relationship between variables was also strong [20] for respiratory therapists (r = .700) with respect to triage decisions, although these relationships did not reach statistical significance, probably due to small sample sizes in the groups ( Table 4 ).
The higher the collaboration score the more satisfied nurses were with the decision-making process for all decision types. This same trend was seen for physicians with respect to chronic condition and values-sensitive decisions, and for respiratory therapists with respect to chronic condition decisions. These findings suggest decision type is a factor in perceived satisfaction with the decision-making process. Consistent with the above findings, the correlation between satisfaction with the decision-making process and with the decision itself was strong for different decision types for some professional groups, suggesting that both collaboration and the decision being made are critical to perceived satisfaction with the process of decision making.
Levels of collaboration during the decision-making process are influenced by the severity of patient conditions. Some physicians believe that they are the primary decision makers and do not need to collaborate with others [24] . Traditionally, the ultimate decision maker in intensive care is the physician [25] . Team communication processes tend to be more democratic and decisions are made after input from
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Journal of Research in all team members when patient illnesses are well understood [26] . However, for more complicated patients, senior physicians tend to make key decisions autocratically [26] . Shared decision making depends on the willingness of the physician leader to listen, share decision making, and support collaborative structures (e.g., rounds) as a way to facilitate care co-ordination [27] . Although the physician group in this study reported that the IP team was very collaborative in decision making, this view was not shared by other members of the team, emphasizing the importance of clarifying roles, responsibilities, and processes during IPSDM to ensure optimal decision making and quality decisions.
Another explanation for the different views found during this survey might be that nurses, physicians, and respiratory therapists may define and interpret collaboration and the process of shared decision making differently. Differences in power, roles, and responsibilities within a unit can lead practitioners to have different perceptions about whether events are collaborative or not [28] .
The professional viewpoints found in the survey may also be due to differing perspectives about which decision types are conducive to IPSDM. It appears that a more collaborative approach is perceived to be the norm when it comes to valuessensitive decisions than with triage and chronic condition decision making. This approach may be related to people believing there is little time during triage decision making to discuss issues in any depth, and chronic condition management tends to require more input from other health professionals, increasing the deliberations and time required for decision making.
Being receptive, having respect and trust for other professions, and being willing to consider different perspectives is critical to the success of a shared decision-making process [28] . Infants with respiratory problems requiring ventilator support are common in the NICU. Respiratory therapists have special expertise and play an essential role in triage decision making related to the management of respiratory problems and ventilator support in the NICU. In addition, nurses believe they bring a unique perspective to the team discussions; however, they often feel their contribution is undervalued and their voice is not heard [29] . Therefore, if respiratory therapists and nurses feel their perspective is not included in decision making, they may feel disenfranchised from the process. Other healthcare providers have a more limited focus and therefore many not see themselves as needing to be involved in triage decision making, for example. They participate on an as-needed basis rather than continuously, even though they may attend daily decision-making rounds.
The perception of ownership and the process of trade of commodities are mechanisms by which team collaboration is achieved or undermined in complex, highpressure settings [30] . Recognition of others' possession of knowledge and skills is part of the smooth collaborative functioning of the team. Individual ownership can create interdisciplinary tension when team members feel their ownership of particular knowledge and skills is not recognized (e.g., nurses' intimate knowledge of the patient or respiratory therapists' knowledge of ventilator management) [30] . When the issues of ownership and trade of commodities are not addressed, tensions accumulate and collaboration erodes [30] . Collective ownership of a commodity pro-vides a foundation for group identity. It promotes collaboration between members of the team [30] . Ownership of commodities could explain the group variation in this study. Perhaps the respiratory therapists and nurses felt that their knowledge and skills were less valued by the team, while physicians and other health professionals perceived patient care to be collectively owned and knowledge and skills adequately shared to facilitate decision making. Further exploration is warranted.
Open communication and the ability to participate in discussions are essential for effective IPSDM in intensive care. In this study, lack of open communication was identified as an issue by respiratory therapists for triage decisions and by nurses for chronic condition and values-sensitive decisions. However, the factors contributing to the different perspectives are unclear. Other research has revealed that nurses find it difficult to speak up during decision making, and fewer nurses than physicians feel that disagreements in the ICU are properly resolved and that input from nurses about patient care is well received [31] [32] . A recent systematic review conducted to develop a team performance framework for the intensive care unit identified three elements of communication as essential components of the team decision-making process: a) junior team members able to discuss decisions with team leader, b) input from junior team members being well received, and c) reduced discussion during emergencies and in situations of extreme pressure [32] [33] . Further exploration is required to fully explain the communication issues in this NICU setting.
The results of this survey suggest a number of different processes may be at play during decision making for the three different decision types explored in this study. Triage decisions often involve rapid decision making with little time for discussion, which may limit opportunities for individuals to provide input or feel involved in the decision-making process. Although nurses and respiratory therapists are integrally involved in care during triage situations, their perception of involvement during triage decision making was less than optimal. Chronic condition decisions may involve more time for discussions and include all members of the team, but input was also perceived to be less than optimal, suggesting participation in the process of IPSDM was also compromised. Values-sensitive decision making, most traditionally associated with collaboration among members of the IP team and the family, was perceived to be less problematic but still highlighted differences in opinions between nurses and physicians. This suggests that IPSDM may not be perceived by all members of the IP team the same way, or that the processes used for IPSDM may need to be tailored to different decision types, clinical contexts, and professional groups, and therefore IPSDM may not be feasible for all decision types. Further exploration is needed to fully understand the processes of IPSDM, the barriers and facilitators to this approach to decision making with different decision types, and the reasons nurses and respiratory therapists feel the way they do about decision making. In-depth qualitative research through interviews, focus groups, and observations is required to explore professional perspectives about the process of IPSDM for different decision types, the meaning of IPSDM to different members of the IP team, the ways different professionals ensure their voices are heard during IPSDM, and the influence of power differentials on the process of IPSDM.
Despite disagreeing about most of the steps in the decision-making process, all groups seemed to be in agreement that responsibilities for patient care planning are shared. However, it is not clear from the results of this survey whether respondents feel that decision-making responsibilities are shared appropriately, equitably, or just some of the time.
Results from this survey indicate that: IPSDM involves planning, open communication, co-operation, shared responsibilities, consideration of concerns, co-ordination, and collaboration among members of the IP team; healthcare professionals' views differ about what constitutes optimum IPSDM; and nurses and respiratory therapists were more likely than other groups to feel the decision-making process was inadequate. Recognizing and understanding these results can help to improve the process of IPSDM.
Methodological issues and limitations
There are three potential limitations to this study: social desirability bias, generalizability of findings, and limitations of correlational research. Social desirability bias is a term used to describe the tendency of respondents to reply in a manner that will be viewed favorably by others. Care was taken during this study to ensure the confidentiality of participants' identities by using anonymous surveys, providing ballot boxes for returned surveys, and reporting aggregated results by professional group.
The goal of this study was to explore IPSDM in depth. Therefore, this survey was conducted in one NICU and the sample group was limited to those practitioners currently working in this unit (limiting numbers for some of the professional groups, e.g., respiratory therapy and other health professionals). In addition, the survey used limited descriptions for each of the three decision types presented to the participants (triage, chronic condition, and values-sensitive decisions). These factors may limit the generalizability of results. Replication of this study in different intensive care settings using vignettes of different decision types to provide participants with consistent cases on which to base their answers may strengthen the validity of results.
The other health professionals group answered fewer questions related to triage or chronic condition decisions than did the physicians, nurses, or respiratory therapists. It is not clear whether this is because they felt less involved in triage or chronic condition management decisions and therefore did not have an opinion, they just chose to not answer the question, or they skipped the first two sections to get to the values-sensitive questions that were of more relevance to their practice.
A final limitation of the study is related to examining the relations among many variables. Correlations between variables (collaboration during decision making, satisfaction with the decision-making process, and satisfaction with the decision) do not equal causation. While correlational studies can suggest there is a relationship between two variables, they do not prove that one variable causes a change in another variable. Other variables may play a role, including social relationships, cognitive abilities, personality, professional training, and other factors.
Despite these potential limitations, a number of factors support the reliability and validity of the study findings. The data collection instrument was adapted from a valid and reliable instrument (CSACD) [12] that has been used to measure collaboration and satisfaction about care decisions in intensive care settings. In addition, Cronbach's alpha (a measure of the internal consistency and reliability of the instrument) was .94 for the six critical attributes of collaboration across all sample groups in this study. The processes used for data collection were simple, transparent, and are reproducible. There was an excellent response rate and representation across all professional groups. In addition, the results demonstrated both statistically significant and clinically relevant differences between professional groups and across decision types.
Conclusions
This study explored perceptions about collaboration and satisfaction with the decision-making process across different professional groups and decision types in a NICU. There was significant variation in professional perspective about collaboration and satisfaction with the decision-making process in the NICU. Although limited to one NICU environment, the fact that approximately 82% of the IP healthcare team participated gives these findings substantial weight. However, the results from this study did not provide a complete picture of the processes involved in decision making among members of the IP team. Therefore, a qualitative study using interviews, focus groups, and observations for in-depth exploration of professional perspectives about the process of IPSDM is warranted.
